Design and characterization of a novel lipid-DNA complex that resists serum-induced destabilization.
Ineffectiveness of cationic lipids to enhance DNA transfection has been attributed to serum-mediated dissociation and perhaps complement activation of lipid-DNA complexes. To overcome these problems, we have developed a novel lipid-DNA complex that greatly reduces serum-mediated dissociation. The complexes were prepared by mixing cationic liposomes containing 1,2-dioleoyl-3-trimethylammonium-propane and dioleoylphosphatidyl-ethanolamine and DNA in ethanolic (20% v/v ethanol) solution containing 5% sucrose followed by dehydration via rotating evaporation. Upon hydration in H(2)O, the lipid-DNA complexes [ethanol-dried lipid-DNA (EDL) complexes] were formed. The complexes exhibit a low positive zeta potential and enhanced transfection efficiency in contrast to the suppressed efficiency detected with admixed lipid-DNA complexes in the presence of serum across several cell lines. This result may be attributed to the inability of serum to dissociate DNA from lipids in EDL complexes. Using displacement of ethidium bromide intercalation analysis, we found that in serum, only 50% of DNA was exposed in the EDL complexes, compared with 100% in the admixed lipid-DNA complexes. The EDL complexes also showed increased resistance to DNase digestion in the presence of negatively charged lipid, while reducing complement activation in serum. The EDL complexes may improve the transfection activity of lipid-DNA complexes in serum and, perhaps, in vivo.